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%^^-§- ^la.^^ {Apparatus for producing seek direction 

detecting signal for optical pickup} 

£ 2^r ^2fl^ ^^-g- Alai^ ^#^!Jl ^^l* £-91 7fl^«?l 

£ 4^r fcliai ^^%^(SP main )3|- Aiti_-g-^(SP sub )^ 7fl^ 

£ 5tt £r ^A]^o)l Hj-S- ^l^#7l^ ^ *Hl#3#7H*1 

5L 6£- ^ ^Al^611 ttf^- ^12^ #71^ ^-3: ^ O] 42%% #7] oil # 

£ 7£- i=2AHH] 4^ ^^s^^ *)12^aH«- iL<2 7fl^^l 
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5. 10^ AjX|o}H rc)-=. ^2-tlS^^^ ^15€^H1« 7fl^<y 5. 

^. 

£ 11^: M^Al £ 7 2] *fll ^ ^12^7] 4^1^ Aljr Sl , S 2 » *± 

S. 12^ esIa] Mi?) ^.^1 

£ 14^ ^.^ — n^i s. io^ ^15^7] o)i a-] -ti^ s 9 # i«y 

£ 16£r ^12^-^ #71 ^P-S ^ ol ^2^#7H1^ 

£ 17 £ 20^r £ 16°fl JEA]^ *)l2^3#7HH Aljr-g. ^&)*>^ *)]2 

i...^ia li...^ 

15... #5. zl^^7-> 17...^^-^^ = e)Bl 

21...cfl#^l^ 25...*fll#3#7] 
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30...^11^1S^e]^- 



40 , 50 , 60 , 70 , 80 , 140 , 150 , 160 , 170 , 180 . . . *)1 2^1 $-*\ 3 

<24> ^t^^r ®B./ZL^V ^"2:21 ^(RAM)^ f^ia^A^ ^t^^ofl 

*o v ^ ^I^IJL ^#*H ^S, tfAflSMlfe- ^-(main beam)s}-, ^^^>» 

f^'UHK^S £^ sub-beam)^- ^-g-^ ^<g-g- 

^ ^^-ol nn^£^ v}^ rfl#^l^ ^^^Ai ti>A>^ ^^>^ 

<26> S. 1 ^ £. 2» ^2^, ^Hfl^ ^^-§- A]^^ ^<frA]Jr Aj^^l^ 

71^-/71]^^- ^ O] E^cfl O}^ EeHofl ^AH ^ SA>S>7l H 

iSH<>l^(nlJEAl), ^#71 AjJr^JjLjL 

<27> H 1# %J-2:^ , %K]^EL(1)^ ^H(L), 3.^-ti.(G) ^-2:21 %t\^3. 
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<*H ^ M-Sd^S. 9X2-^, ^^(L)^ ^ti-(G) ^^}3.(la)7\ ^^s) 

, °1 *fl*l # B M ^1 tflgj) ^ Al^-n>^ ^SRr *U ^ 

*H&H« # B S i, B S 2^ *fl<?l % B M °fl tfisfl tc)i3(l) eflcl^^JLS di/2 esa^ 

<28> ^"71 ^-^#71^ #7] ^t^iKlHH *M>€ *H*1 ^ Bm a" ^*Hr ^1^1 

7l(2a)^-. #7l *}l ^ ^fl2Aiti. B S i, B S2 *r#*Hr *fll ^ ^12 %^^7) 

(2b)(2c)» i^-^cf. ^7}*\, #71 nfloi ^-^^ 7l(2a )^ s.^^o.s # 
7l ^ ^SLS. £*Hel ^ 7flS] S-*^ A, BS. ^^i}. SE^r, #7l *fl 1 

^ *fl2 ^Ji #3#7l(2b)(2c) %K]^3.2\ Efl^^AS ^ 7fl^ 

# C, m E, 

<29> %7) ^5]^ ^"71 Ti\}o] ^-^#71 (2a)i4, ^11 ^ *fl2 ^3#7l(2b)(2c) 

» ^ 3#€ J=^l ^.^S(TES)^ 3S.^^(TCS)« 3 

#*Kr ^^71(3, 4, 5, 6)5*, 3#€ J2.*R1JL(TES)£]- J=s» HSi^J 

S(TCS)» «g^^> SHfl^i ?U=«- ^» #3*Kr Sefl^ 1 SSI- ^1(7) ^, 
^ E2)l? 0 i Ais* cflf^t ^^H^SRr tfl#^s ^-^-(8)31 ^ 

<30> # 7 ] ^*KlJr(TES)^r ^11^1 ^JlS^ ^M^AlJr M d » ^-g-^Jl, 

E.^ HS.i>tlS(TCS)fe *IU ^ 7fl2 A^ti. ^#71 (2b) (2c) #^s1tt ^#^1 

2. S 
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id, S2d^ zy&HS. Si d " S 2d ^, ^91 ^3#7l(2aHH 3#£ Md# °l-g- 

thcK ^7^, ^ *f|2*UMJ Bsi, B S2 ^91^ B M o)l dl/2 uV 

^ ^^M-Tfl Mfl^S]<H ^-^-S-S., ^M^lJL Sid, S2d AA^ ^^QS. M d -^4 =©05. 

<31> 4>7ltb %^^-§- *1=I^ >M #*l*r 3«J# 

, I'll SI % B M *\] tfl^fl *f|l ^ *fl2 -g--g- <H^-M1 Hfl^l^-o.^, ^ 

(RAM)^ *fl-g-A| E^Al^^ tflsfl ±.71 7> fS^^r ^^l^o] & 

*K ^-HHK^S. °l-g-*M ^^/n^-ti. ^-S^ ^(RAM)^ 

%^ c]i=L H^j ^ A>olo] -tftfl^o} ^.ig^- ^ 

sxs.^ € ^^-g- sa^-. 

pflo} ^ A-lti. if-^ ^ 7fl^ #0_£_ * 7 )X\ 

39-9 



1020000015873 2000/5/1 

-8- Aia^ 3#4Js. 9X°]*\, 

<34> ^-71 ^^71^^ #7] ^- #*)-^*}- nJ"1M # 7 ] ^t^£L£| ^^aj-^ 

^^A]7l£^- S\JL, <$7] ^"^#71^, ^7} v\]<£ ^ 

1H1 tfl-g-S)^ 3^ S=fe 4^5] JL, ^7l fc|i32l Hj^l^ ifHH 

^ wj-^^s. 2-g-^-sH 67fl SE^f 87fl^ -g-^-<g<* #7l A-^ti. ^ =. 

^^^.S. *r^*H ^'S^Rr ^)l2^#7l;# i^l-Jl, ^-71 Ai^^el^, 

5]^; ^71 ^I2^^#7l# ^^fl ^ISL^Bl ^*Rr *fi2 

<36> £ 3^- , ^*HH nf^ A]3.«j-^= ^>g^]7> *fl-§-£) 

*r ^S^lfe #€(ll)*h ^A}^ ^^-A]7l^ ^S^^r^, 

# ^^17]^ tfl#^(21) ^, ^1^^ ^#^1^ i^-W. ^13^ 3 

^#*l^r ^(11)^" %^]^3.(1) A>o}ofl Wfl^^ ^7l^3f, -#7l fc)±a 

<37> ^71 ^(ll)3f ^#^(21)^ ^"71 +3.(1)2) 7l^£» tflHf 15GB 

^o]7l 41 «H, tfl^ 410nm <3<^ ^ ^Wcr NA 0.6 
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^-g-^Cf. #7l #^(11HH 2:A>^ #S]nllol^ ^1^(13)^- ^ 

*flS Jg^^-ol jgtj.. #7l ^S^^-g- #7} ^-^(11)2)- cfl#^l^(21) 
AMoj ^ ^H) ^a^o} #^^« ^^m^. ^, ^-7] #31(11) <iH 

^A}^ #7} ^#^(21) tlJl, <#7) cfll-te(21) *r*\)*} ^ 

A}^ #7] #3#7l tHl- °1 ^€^^5.^ ^Af^ ^ 

#7l ^(ll)oflAl ^7] %^ 7 }^^r #*fl PflO] ^ A^ti I )(H) 

(SP m )^r ^*}JL ^-(n)^r 2^^} ^ ^^s. ^ a^h ^-^^(SP sub 

«H, ^71 ^71^^ #71 ^^(1)7> 71^^ tifl^^ ^EfloflA^ #71 nflo] 

#i^(SP m )^ ^>7> #<>1 5)J7 #7] A^ti ^-^^(SP sub )^ #*Hr*l-» £±r #°1 

$5^, O^^Sl xfl^l ^-(1)32)- 1*> Sl^^«?l A^Ji ^"(n)^-S. ^7lAl^32f 

sqjs^j. A^ #(nH cfl^fl ^ ^-*K^l-«- ^Al7l^- *SZl^i7>(15)l- 
Hl*Hr ?H «V^W. ^7i ^-(n)si %^ 3P}t^Hl ^71 tJflOl 

^o]l tflsfl «1^§] ^1^^ %SLsL, #71 A^a. ^-^( S p sub) ol ^-rl^(i)oi ig. 
« «<HJ:(t)o_3. di^ 71^715. 7}-^o]^ $3. %^^ELo\} ^tl^-. #71 1!: ^ 
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<40> ^ #7] %^7l^^ 5LA]^ W><2}- £o], ri||ol ^.^( S p main )^. *}X} 

S>) A^y ^.^( S p sub )ol tg^^a. ^ % o]^ f T^o] ^-^(Sp^^)^ 

<4i> ^-71 tfli- ^1^(21)^ ^-71 #S.n^^>(i5)» ^-«H &7}Q ^ w. 

f(D(n) 3^*1^, ^-71 fc|ia(i)sl ^ M^^^Hl 33 *| 5:43. ^Cf. <^7l 

Ai, ^"71 W. ^-(n)^r #71 ^ O] ! )o] m^oZf 4 

^, ^"71 A-^ti. ^-(E)^r ^-71^ W><2}- ^ *SZL^*Kl5)°fl 2fl^^ 1>>^-<5_5. 

<42> #7l %C^3.(lHH a>A>^ W A-^ti. ^-(H) ^ tfl#^ 

(21), ^iSSlEKl7)# 7J -R-t!- ^, ^#fe(23Hl ^*fl #71 #3#7H 

^-7] ^#71^- #71 tiflol ^(I)^ ^#*Rr ^ll^^#7l(25) ^ A-^y. #(n 
)-§- ^^fe 2)12^3 #71(27) (27' )« ^1^. #7} *)U#3 #71(25)^ 5E. 5» #S*> 

(A, B, C, D)» 

<43> ^*HH ^I2^#7l(27)^ ^-71 A-^y. ^(n)^ ^r^M ^^HS^M 

3R> ^AS, £ 6°fl HA]^| w>sq- ^o], %t^h(1)^ sflt]<|| ^(R)ofl tfl-g-s)^ « 0 >^ 

(R')SLS. ^fslJl, ^-7] 3.(1)°) ^(THl cfl-§-s)^ *$-$<L3. 2^s) 
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°1 87fl^ ^^^0.5. ftx*. 0} *ll2#3#7l(27)^r 7fl^^.S #3^1- nfl, Jg- 

#2} 4-g^ %^#7lSf p>^7]-^S. 2>2 afl^-i: ^ ifl 7fl2] ^, afll tfl*l *fl4^ 

7] *fll^-*Hr 2iN<g tfl-g-3fe «oHKR')^-S ^ll^^^(Ai) ^ *fll 

^13^ ^^(Ci)^ ^l3tfl#^^(C 2 )« ^w]^. ZLBlJl, »)4^^^ #7} *fll ^ 

<^7H, Ala(seek)^ ^^«>7l #7l *fll ifl*| ^ 4 vfl^^- 

^(A 2> B 2 , C 2 , D 2 ) zj-z^ ^o] ^-71 ^l2^-^#7l(27)o)l ^« <gA}# ^3 ^jit* 
3-51-1=- ^ ^ol «>^-2]g>cf. ti>^^7fl^ ^-7] ^ ^14^^^^(A 2 , D 2 )2) 

^^l ^(R')^.S.^ #*H£] #^,^"71 »12 ^ *H3xfl^#Jf(B 2 , 

C 2 )2l 2flt)<& «o^l tfl-g-S]^ ^(R 1 )^^ ^ AA^r #7) ^12^-^*71(27) 

*fl ^3 3^°fl 0.2 ifl*| 0.8^1 ^7l# ^ Hf^^t}. 

51 5 ^fl*l Si 10# fesl'S , #7l ^iJl^sl^ >^7l ^11^*71(25)^1^-1 
^IJLS^-E-l e^SKU^l ^llAls^l 51 ^-(30)4, ^-71 ^I2^#7l(27)# ^f- 

n 3#€ ^l^S^-Bl ^*Rr ^ll2^lJl^el-?-» i^nl-. 

51 5» #2:^, #7l ^l^^el-=f(30)^ A]l%^%7] (26)21 vfl ^^-(A, B, 
C, D)<M #7lAlJr» ^-a> 3^ j^RijrdES)!- #3^1}. on- 
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tifl^€ ¥ ^#¥(A, DHH #Jl«- ^LHiHr ^71(31)^, ¥ ^r#¥(B, CW 

>H 3#€ ^#*Hr ^71(33) ¥ %#7l(31)(33HH AiJil- 

^sl*}^ ^71(35)^. s.^d\ ^#£t}-. ^, #7l ^l#J:*iel¥(30)^r nflo] #(i)_o 
¥*1-&#3L» °l-§-^H ^ i^JIS ^>-§-W. 
<47> J£ 6^: f-S^d, ^U^Al^]^] 4=- ^12^3-^21^(40)^- *fll ?J ^12^" 

#71(41, 43) $h *>^7l(45)» 3£^-*H 
<48> #7l *U^>7l(41)^r #7] *fl lifl«§K^-Jf (A 2 )S}- #7} ^^^^(DgHH #^ 

^ #3:3 ^ S(A2+D2), #?1 ^l25l^^(Bi)5q- #7l ^133 ^#¥(CiHH 
Aljro} ^ SCBI+Cl) 2 !" * "A, #?1 AJJl S( A 2+D2) 5i l- #^ S( B 1+C1)» ^-#*M #3L 

#71 *il2^>7l(43)fe #71 ^ll^^^(Ai)^ #7l ^]4^^^f(DiHH 
#2l3 ^ S(A1+D1), #71 A2^^%*h®2W #71 ^l3tfl^^(C 2 )°fl^ # 
^€ #S3 ^ 8(82+02)^ ^ ^, #71 #51 S( A l+Dl)3- #31 S(B2+C2)» ^"#*H #31 
S 2 » =L?)3., #71 ^71(45)^ #71 #Jl Si^ S 2 » *>**M £L^i 

#3:» °1 ^71(45)^1^ 3.^^ #3: TCS3 #7l ^ll#5l^5l 

if6\}*\ e^^aIs TES33 31 #*>-!- *\3.*^ 3##5l» *r 

&t}. ofeM, es» 3.S.^S.(TCS)^ #7l *)1 l#s^^ ¥(30)<>]H #^ S 

^ ^>#^^i 3#*># oi-g-*}^ x\3.*#i$ ^ sa4. 

<49> £ 7# ^-S^, *fl2#AHH »l2^1^sl^-(50)^ A 1 *fl2^- 

#71(51, 53), 711 ^^71 (52) ^7l(55)» 3L#*M 
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<50> <^7H, Aj-7l ^li ^ ^112^71(51, 53) ^ £ 6ig- &^}^ ¥ 

^71(41, 43)5+ ^^iLS ^«J^ ^SRr AA S 2 # # 

3^4. ^"71 71) <&2i^ 71(52)^ ^"71 *)U^>7l(5lHH 41s Si^l <^1- 

Ki# 2^ ^IJL Ki*Si# =L*)3., ^-71 ^71(55)^ ^-71 S 2 

5+ #7l ^1Jl K*S(P3-P2)» aSi^ll TCS» t^th}. *)-sW, 

— ^ 3.S.^s(TCS)^ ^"71 ^l^lJ:^e|^-(30)^l^I ^>ai^^ 

<5i> £ 8^r ^S*}^, l^s) ^3^Al<mofl x^s ^2A]jr^e]*L(60)fe ^ *fl2^- 

^>7l(61, 63), 711^12:^71(62) ^, ^7l(65)» n^^K ^7} ^11^71 

(61)^ ^7) ^llvfl#^#Jf (A 2 HH ^IJl Sa2^ ^"71 ^4^^#^-(D 2 HH #^ 

^ -tlSl S D2 » ^-£*H S 3 # #7l ^I2t^7l(63)^ <#7) *fl2tfl^# 

^(B 2 )cHl^ #e)^ Aij: s B2 sq- ^71 ^l3xfl^^(C 2 )°lM VS. Sc 2 l- ^L>*H 

^IJ: S 4 » ^-el^I, ^7l 7)1^1^71(62)^ ^ ^ US. S 3 °fl ^ 6)^-1- 

K 2 » 7>*M Ais K 2 *S 3 * #3^h #71 ^>^7l(65)^ ^-71 S 4 ^4 K 2 *S 3 # 

Q) 3.^^ Al-gr TCS1- tcfefA-) t es* 3S.i^s(TCS)^- #7l afll 

*\3L*\ bW30)<M M^j ^RlJ:^ iH#*>t- °l-8-*M ^15L^ ^f^iat 

<52> s. 91- 1-2^, ^H^Al^ofl vc\.^ ^2^1^^el^-(70)^ *fil g *ll2^- 

#71(71. 73), 711^12:^71(74) ^7l(75)» ^^i}. 

^71 >fll^7l(71)^ #7] ^l^^^(Ai)^^ ^IS. Sai^I" ^"71 ^4^1 

^Mr%^(D 
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iWM S Dr §: ^-Ais S 5 » #7] ^12^71(73)^ #7] 

^]2^^--r^(B 1 )^^ S B i4 ^-71 ^3^^^(Ci)^^ Sci 

# Sfrl- M^t*. ^-71 7ll^S^7l(74)^ #7l *fl2^7l (73HH #^ 

£ -SSl S 6 °ll ^ °l^t K 3 ^r 7>1sH K 3 *S 6 ^- #7] x>^7l(75)^ #7] 

S 5 ^ K 3 *S e^r *>**H 3li TCS« rcj-eH, f^sl eb» 

^S^S(TCS)^ #7] ^1 1^ 51^ 2^(30 HH #^ J=?» ^>^1J:^ °1 

<54> £. 10-ir #2:^, *fl4^AHH icfs. ^2^1 Ji^ e] -^-(80)^ -S-71 *fll vfl 

*1 ^U^^^CAi, Bi, Ci, Di) zJ-zHM S A i, Sbi, Sci, S D i °m 

*}JI, -8-71 *1U tfl^l ^14^^^(A 2 , B 2 , C 2 , D 2 ) 3"ZHH #3*1 S A2 , S B2 , 

Sc 2> S D2 eHM, tfl*B 7>*Kr o]^-jr K4 ^ nfl , ^>7l^ 1 

1- ^*>£^- *1ejsH I^S^Ji TCS« 

<55> !] 

tcs = [CS A2 h-s D2 )-cs B2 -«-s C2 )]-hk: 4 x[cs b1 -i-s c1 )-cs a1 -i-s d1 )] 

<56> #7]^ S^HSi^li TCS* ^7] , #7l ^]2^1^e]^-(80)^ afll tfl^l *\] 

4^71(81, 82, 84, 85)3-, afll ^ *ll2*l-*7](83, 86), Tfl^S^l (87) g , *fl5^>7l 
(89)» if-tb^-. 

<57> #7] ^1^7](81)^ ^"71 »llifl^^^(A2)^ #71 ^4^^#^-(D 2 ) ^^HH 

SA2 ^ S D2 » ^tir^M ^IJ: S 3 ^ #^^ul, <#7) ^2^71(82)^ #7] *fl2 
^^^(B 2 )^- ^7l »l3vfl^^^(C 2 ) Z)"ZHH X\SL S B2 ^ Sc2» ^<+*><^ 

s 
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(Dj) AA*\]*\ ^IJl S A i S D i# ^-^M S 5 » #3*>JL, ^4^7] (85)^ 

^7} ^-71 ^3^^^(d) %%Q S B i Q Scrl- 

<58> Aj- 7 ) ^1^7] (83)^ ^"71 S 3 4 ^1^ S 4 » t±5L Sy* ^1 

2^71(86)^ #71 *\3L S 5 ^- S 6 -ir *1~§-*H ^IJl S 8 * #3^-. ^3^1, #7l 
7fl«?l2:^ 71(87)^ #7} ^12^71(86)^1^ ^IJl S 8 °fl ^ ^l^-l- K4 7}-5}<$ 41 

K4*S 8 ^- #^4. ^7l ^15^71(89)^ ^-71 -tls. S 7 4 K4*S 8 * ^>*M as 
i 41JE. TCS» 

<59> 4^1, #^ iELS^JUTCS)^ #7l *llul:M el ^-(30)°1H 
^RU:^ ^^># ^1-g-sH ^§ 4, o^cf. 

<60> ^-71^1; *fll ifl^l »l4^AHlS.<sfl tcj-^ ^2^1^21^-21 ^ £ 4<*fl £^1 ^ H><4 

£o] t A^y. ^-^( S p sub )ol yfl*]^ ^ ojjjiL s-ol uj-i^vfl ^A-l , xflo] # 

^3H1 tfl^H 4WKr ^7fl^ ^-fsh ^ ^F*3*Hr ^ >H 

w. %^o] ^fls}^ ^-f ^, Al«. ^yj-^o] W>J?)^ ^-f^ ^-71 ^12^131 

^el^H #33^ 3#<>1 «>^€ ^ °1*}- £<>1 ^€ ^71^1 

<61> 0]^- ( £ 11 Ifl^ S. 1 5 S. ^-^H, ^^1 ^*HH tEj-S. #^<g-g- Al^Wj^ 

^^^1^1 -*HI*1 -i^W. 
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<62> 5. 11 ifl*l £ 15^, fc]ia5] E^^( Tp )t o]-g-^ ^fl-sj-t!: ?H 

31, f^hS: ^tWS ^ J=^*H t^^b M-El-^i ^^Cf. ^7^, m^*] 

^ £tt ZL^« ^H*1 ^= ^^1^ 71^1- M-BHflD}, 1; 2, 3,...^r S 

s»:s)*l(Tp)sl liafl, 2«fl, 3«fl,...«H *H#*Hr M-E^tf. ^, oc»l u}-eH 

<63> S. n^- H^A] ^ tL «l(n)2l wj-^o) ^>^- 0.5S.7> S)7fl ^ ^ , 

£. 6 ^ S. 7<^1 £A]^ ^1^-a>7)( 41> 5i)oflA-l Aljr Si^-, ^12^-a>7](43, 53)°ll 

*\ S 2 « il^l sMgSojrK -t^iL^S, #^Ajjr Sl 3|. s 2 ^ 

^££, i, 3, 5,...°! ifflJEL ^2] ^lEiJL *}J1, 2, 4, 6,... 91 

ZL-f-±L M^^l ^ nfl, A]J: Sr fr ^JE. Hgn^E-HA-i <£o} 3^*1^- 7>*l^f 

S 2 ^ S^fcH*! ^ 3I)^1» 7 }%-& ^ $1^. ZL^iL EBflo^ 

€ehh^ wvtes q-E}^ <£ ^ ojrf. 

<64> £. 12^ SLS. S^Al, S. 7011 S.*]& ^]2AjjL^]el^lA-1 E?» fl^^A] Jr 

Sit* ^ Sf-^S^Cf. ^, Ajjr Si^ S 2 » iL<U ZLBflSS-Ai , ^fl 

— m<Sj^ ^lEil- 3g^o} 1( 3> 5( ...s. ^-jl, ZL^-ti. M^Sl 2, 4, 

<65> S. 13£: EBflAl A-l«. «l(n)^l 0.5iE7> £] 7)1 ^ ^4" , 

£. 10*H1 S.a]^ ^U*l"g-7l(83)^lA-l ai^ s 
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7-4, *H2*>^7l(86HH #3?^ *\2L S 8 -8: sMi^l^. S^-i: #3*1 J±^, 

S 7 ^- S 8 ^r M^tf* <& ^ ^7H, S 7 ^ £ 8°1] 

5*1 € ^ S 3 3f S 4 ^ ^^IJlSA-] , £ 125] ElsL^ Al^ Ste^ ^ £±r 

4^ <^1€-Cf. ^^i, = =JL3.:±: o]-g-^- ^ ^olrf. J£ 

tt, #^4IJl S 8 £- £ 9^1 A]jr s 5 ^ S 6 2] ^^Is^Ai , £ 12^ aSi 

413: Ste^ «1^H 1: "fl ^tflo] ^ ^ 2H§^ °]^. td-^i, ZL 

*H1 fltf-g- i&^Ul^ i3.S^ 413:5. oj-g-^- ^ &tf. 

<66> £ 14^ SlS. M^a], £. 10^1 ^12^31*1^^-011^ S?» 313.^413: 

Stc* ^.^1 4*, *M 4l3l S 7 ^ S 8 # J±<y ZLSfl^S.^, ^ 

JEL ^lBi# 1, 3, 5....S. SJ-jl, ZL-f-Ji M^^l <$3» 2, 4, 6, . . . 

^ nfl, £ 10^) 4l3l Sy, Ss^l iL#S)°l, ^ ^EHH <£<2] ^£L*1» 7>X|ul, 

<67> ^7H, -£ofl 7>Sfl*]ir ^Nl-g ^£.3.^ ^>«j-^6|] ^ S. 11 vfl*l £ 14 

oil £^1€ 41^^ ^rtfl7V H ^ Sl^, ^ 11 -^1 ^tb ^> 

*H AlJ^ 37l7> TgSJ.Tfl 

<68> ^ 15^ ,2.5. SiflAi , iaj h.3.^413: Src ^ saHa^a: S^-I- s^s^l 
cf. ^, ol s^Hfe 7 jj^ NA1- 0.65, 400nm, 31 H. 

^ ZL^-ti.^ ESja zJ-z}-§- 0.37/rni^ ^-M, *\2L ^-ofl^ HHl^S. ^^3.5] 

7l 4ILTgofl 0.5^ 117} ^2flSRr ^Tfl ^ ^-Bfl^l^ol ^ 1^^ 
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<69> je. i5» *h*)jiL*a, SJ^IH l, 2, 3,...<M #Je. Stc^ ^a^l7> 3°}, ^13: 

3 31 °1 *\ ^rS. ol^-Al^lfe- Aja. (seek) ^-*M Hfe $2.7} 7}^Q 

<70> ^3@ f cf= ^aHH] ^l2M#7l(27')fe £ 3°fl ^(H)# 

^(RH ^(R')^S. 3^5] Jl, #7l ^-^3.(1)3 « 6 >^(T)<^] tfl 

-§-3tt y o v ^^-S. 2^-^-S)^ 67fl3 o] »l2^-^#7l(27')fe 

2>S Hfl^^r 3Hr 6 7fl3 ^#Jf a, *fll ifl*l ^6^^(P!, P 2 , P 3 , P 4 , P 5 . Pe) ^ ^ 
#£tf. ^7]a^ Aj-7l ^11 ifl*l *H4^^-(Pi, P 2) P 3 , P 4 )^ 6°1) 

^2^#7l (27)^1 ^1 tflx] ^4^)^^-«.(A 1; Bi, Ci, D x ) AA^ ^3 ^*}t} 

. zieiji, »i5^^-«.(p 5 ) fe £ 6 oii £ ai^ 2)i2^3 #7i (27)3 m^\^%^-a 2 )^ 

^ 4 xfl^^(D 2 )» ^ <8<*H Sfl^W-. ^sU, *fl6^#^-(P 6 )^r S. 63 A2%^%: 
71(27)3 ^ 2 tfl^^(B 2 )3- ^]3tfl^^(C 2 )» ^€ <33<>11 SB^th*. 

<7i> ol *fl i*]a1 ofl oil rcfs >fl2Al^^sl«.(i40)^- £ 6<*fl ^2^1^^^^- 

(40)3- '}WS, *fll *fl2^-#7l(141, 143)3., ^7l(145)# 

<72> #71 ^lltA}. 7 i(i4i) fe Aj- 7 i ^i2^^-«-(p 2 )3 #71 *fl3^^(P 3 )<*IH Ajjr 

3 ^ S(p 2+P3 ), *H5^^(P 5 HH A j2t S P5 ^ « "fl, ^"71 AIJL S(P2 +P3 )3- 

#31 Sp 5 » ^#*H #Jl Si^" M^tf. #7l ^l2^-#7l(143)^ #71 ^1^^(P!)3- 
#71 2fl4^^(P 4 HH 413l3 ^ S(pi4P 4 ), ^7l *0 6 ^^(P 6 )<M Al 
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JL-& S P6 ^-71 ^IJ: S(pi+p 4 )^- S P6 # ^*>^ 41Je. S 2 * #3tbcK zl 

SlJl, ^71(145)^ <#7] Si^f S 2 # *>**H S3? £L5.>: 

6 1 *>^7] ( 145 H >H ^IJl TCS^ £ 4°11 £^1^ ^lKO^el-^H 

S^^V^ls TES^ °l-g-*H AlaU-^ ^f^l2t ty$Ht ^ 9X^. 

<4eH, ^3} £IS.^1Jl(TCS)£)- ^7l ^ll^ls^e)^-(£ 5^1 30H*1 S 

«? -S^K]^^ ^^>* °l-§-*H *la.«<HJ= 41^1* *r Si 1 *. 

<73> £ 17^- ^2^a]^^ nj-g. ^]2^1Jl^ £) ^-(150)^ *)U ^ *fl2 

^71(151, 153), 7fl<?l2:^7l(152) ^7l(155)» 
<74> oj7H, >g-7] *)U ^ ^112^71(151, 153)^- S. 16^: ^ ^> 

^71(41, 43)^1- ^I^AS ^^tt 7l^ ^«g*Hf ^A^., ^ ^ljr Si^- S 2 # #3 

^"71 711 7l(152)fe ^"71 ^11^71(151)^1^1 Si^l £.3 

Ki* -g^M -tls K!*Si* ZLSlJl, #7l ^71(155)^ ^"71 ^IJL S 2 

&r ^7} Qs. K*S( P3 -P2)« S^j aSi^li TCS* , #3€ 

3S^1J:(TCS)3}- ^-7) ^KOjM^CE. 5^1 30 ) <H1 #^ ,2.*R]Jrs>}.o] 
^1^># oi-g-^H Aia.«J-§ ^f^lit ^ 

<75> £. 18^- ^3&*>£ f *1]3^HH »l2^1S^el^-(160)fe- TflSl^^l 

(162) ^, ^7l(165)» £#*H ^7] Til 71(162)^- ^1^ S P5 

ofl db^ ol^-i- k 2 « 7>*H K 2 *S P5 » #^t!r^. #71 ^71(165)^ #7l ^Jl S 6 

3k K 2 *S 6 ^r *>**M HSi TCS1- #3^4. nJ-eM , #3€ J=«I 3.5.^ 

Jl(TCS)£}- ^-71 ^ll^ls^Bl^-(£. 5^1 30HH #^ ,2.*R1Jl£]-^ 3#*M- 
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<76> 5. 19* #2:^ , ^"^^ ^]4^A]^]cHl trj-g- ^2^1 jL*i 51^(170)^ *fll ^ *)12 

^71(171, 173), Tfl^lS^ 71(174) ^, ^7l(175)« ^^cf. 

<77> ^7) ^1^71 (171)ir #7] ^U^WiHH #33 ^151 Spi^ #7} ^}4^%^ 

(P 4 HH #33 4lS S P4 » ^ttVsH S 5 » Wn^. ^-7] ^12^71(173)^ # 

71 2)l2^^-(P 2 )°iH #33 ^Jl Sp 2 ^ ^71 *H3^#JjKP 3 )olH #3^ All S P3 * 
<+SH S 6 ^r #3tb^. 7fl^lS^7l(174)fe -S-71 *fl2^>7l (173 HH #3^ 

4!Jl S 6 °fl ^)^t K 3 ^r 7}*H K 3 *S 6 « #3^}. #71 ^71(175)^ #7l 

'tis K 3 *S 6 » J=3? *\S. TCS# #3 nJ-eM, #33 3 

S^JiCrCS)^ ^-71 ^1^15l^sl-¥-(S 5^1 30)<HH #33 iLS>^3l^ fl^> 

<78> £. 201: ^ ^^1 ^5^aHH1 ^I2^1^e]^-(180)^- <$7] *lll ifl ' 

*1 *fl6^JHPi, .... Pe> ^^HH #33 4!^* Spi, S P2> S P3( S P4 , S P5 , S P6 
*>J1, <933 ^1^1 tfl-gfl 7H>^ ^ <^t-8r K4 ^ ^1, *\7}2] ^*H]2« V^}5. 

<79> [^S^ 2] 

TCS = CS PS -S P6 )-i-K:4X[CSp 2 +Sp3)-(S P1 H-S P4 )] 

<so> ^-7] e^^s.^aii TCS# ^7l $l«H, #7l ^1 2*] 3L*1 £1^(180)^ afll ^ all 2 
^71(184, 185)^, *)U ^ ^2^71(183, 186), 71(187) ^, ^3^71(189) 

<»1> ^11^71(184)^ #7] *fll^-3-J=L( Pl )<4 tf 7 ] ^4^^(P 4 )oflA-l All Spi 

si- s 
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p 4 # ^ s 5 » ^2^7i(i85)^ #7} m^^p 2 )^ #7] m^r 

^¥-(P 3 )<M 4>:£ S P2 Q Sps^- S 6 ^r #^^h 

<82> ZL^Jl, -^7] *fll2>^7l(183)fe ^"71 a]s S P5 ^ ^1^ S P6 ^r a]Jt Sy^r 

#^*>al f ^112^71(186)^ <#7] S 5 ^ S 6 # *]-§-*H 4Ul S 8 # #^tB=h 

711^12:^71(187)^ ^7l ^V^HH #^ *JJ- S 8 °ll ^ °1^1; K4 7^fc^ 
K4*S 8 # t^W. ^13^71(189)^ #7l Ajjr S73I- K4*S 8 ^r ^>*H 3.3.^ 
TCS# 

<83> nJ-eH, ^ 3.S.i^lJl(TCS)^ #7l afll^jM^CE. 5^1 30 WM #3 

^ j=?» ^Ri-g^ 3^*i-# *i=i^ ^ sa^. £ 5 ^ 

£ 16 ifl^l £ 20^1 3E.a1€ w}^- ^ ^ ^12^131^ el ^-1- -g-*M ^}Jl^ 
£ 11 tfl*l £ 15» ^S*}^ ^AES n XMfl^ 

<84> n|| ol ^3)- > ^ e}-;^ w 0 V^O.S. Sfe >Hjd ^ ^l-^ yfl^^j- # 

^ = /ZL^-tL ^<2] ^(RAM)^ ^^3.^11 ^-&1 rl^a. S?» ^ 

£] A>o]^ tfrflajol ^ 5fl°H, *fll ^ ^2Aiti^ ol-g-^-o)] cqsfl 

°>7l^ ±7)7} -&^^§r 5^.2.3. Sfl^^- ^ ^cf. S^V, nfl<y ^ 
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1] 

1- *]2]*Rr ^M^;* s.^}^ ^^-g- ^]3« 0 >^ ^#^131 >M#*H 

^^A] 7l£^- 5]JL, 

^-71 ^^#71^, # 7 ] ^ ^i^SHr 

£fe ^]l^^#7laf; #71 ^-c]^^ eflr]^ wj-^ofl tfl-g-s]^ *^SL 
S. 3^ #7} E^it HfrlH tfl-g-£|fe ^JlS. 2^5H 

67fl SEfe 8711 ^r^^S ^i^S, ^71 jg-g- 0.3. ^> 

^^Kr ^l2^-^#7l;l- 5Lfs}5, 

^-71 ^IJ^el^Hr, #71 ^1^#7H1^ Al^l- ^-AV, ^ 

3#*Kr ^l^ls^el^-sl-; ^"71 ^)12^#71» ^-«fl ^lJiS-^-Bl ai 

Ala^ 
I^^J- 2] 

*lll^ofl 5^1, ^71 ^l2^-^#7l^-, 
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^14^^-;* i^Kr ^MJiLsL ^ a1=iU-^= 
3] 

*m tfl^i ^4^^^ ^h, ^-7i #3#7H ^ <g*>^- 

4 ^5L^ € 3# ^J^L *Hr ^^-S- ^13« 0 >^ 
4] 

*)13*J-oT| Si^H, 

^"71 *I]2#3#7H ^§tl «aA>% ^ofl Hl*H 0.2 0.8^ ^7l» # 

^ ^-§r ^^-5- *Kr ^^-g- ^13L«^ ^#^12. 
5] 
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#7l #7l ^4vfl^^o)l^ Ais^ ^ s (A2+D2) , #71 

S( A2 +D2)^- S(B1+C1)* ^ Si^- #^*Hr »H^7l^; 

#7l J\]l<2}^%lf9)- #71 ^|4«qA^^6flAl Als^l ^ S(A1+D1). ^1 

»l2vfl^^<4 #71 ^13^^^^1^ Als^ ^ 8(82+02)^ ^ "fl, #7l # 

^ S(Ai+Dl)^ ^ S( B2 +C2)» ^ S 2 ^r #^Kr *ll2^-#7l <4; 

#71 #J: Si^f S 2 « M^i 31i #3*Hr ^7l;» a-^H , 

°1 ^7H]a^ egj ss^i #:£i£l- #7l ^l^lJi^el^-^^i #^ S^^.x>#s 

^ ^^>» °l-8-*H *)=L^ ^ 5fl5=^- € 3* ^gilS. *V^r 

^•a-s- Ai3«<H}= ^j##^i. 

6] 

^115^1 91°]*], #71 ^12^1^51^, 

^•71 *)U^-#7H*| #31 SjOfl ^ ol4=~i- Ki# 7}«H #31 Ki*S i» # 

^*Kr Tfl <y 2:^ 711- ^1 i , 

#7l ^-#71 » ^f-*f|, #7l #Jl S 2 ^" #7l #S K*Si» ^"#*H — 3.5.^1 Jl 

» ^ 5£5i^ € 3* f^±s. *H=- ^H3<3-§- *1=H^ 3##Ji ^#*1. 

13^* 7] 

*fl2*j" ifl*| *)U^ ^ IN 5a°H, #71 ^ll2#^Sl^, 

#71 ^ufl^^s*. #71 ^^^--^H #s# ^-#*H #Ji S 3 # 
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#7l ^}2^^r%^ #7l ^ 3 ^^#Jfo)lA-l ^-#*H A1J: s 4 » 

#^*}^ *ll2^-#7l<2}-; 

#7l afll^"&7l<*H S 3 °ll K 2 # 7}*}cq <<\3L K 2 *S 3 » # 

^Hr 711^12:^71^-; 

#7l ^IJ: S 4 ^- K 2 *S 3 » S?« ^S.^ aiJl* #3*Rr ^7l;» 

°1 ^7Hi^ s?» asi *\3L2\- #7l ^U^lJi^el^-^lA-i #^ s^^> 

A J1^ 31#*l-» °l-§-*H *l£i^ *r ^ ^^-s. 

^ ^^-§- *la«<Hj= 3-i^lJL >*3^#*1. 

8] 

*fl2^ vfl^l *)14*J- ^ <^ #71 ^^Jl^^r, 

#71 #71 »14^1#^^^1A-1 ^-#^H #31 S 5 » 

#71 ^2^^^^- #71 41Jl» ^-#*H #S S 6 # 

#^SRr *H2^-#7l<4; 

#71 *H2^#7HH #?m a] J: Se^l ^ <^t- K 3 » 7HH K 3 *S 6 » # 

#71 ^IJ: S 5 Q K 3 *S 6 » *>-g-SH 3Si #3*Kr ^7l;» i^*} 

°1 *>*7H^ ma> asi ^IJl^I- #7l ^ill^x^el^H s^^V 

#;M-sl 3#*>» °l-§-*H *1^^ ^#^- *r Si-S^l- € ^JiLsL 

^ ^^-g- ^la«o v ^ ^##s 



39-27 




1020000015873 2000/5/1 
9] 

^-71 *fli ifl^l *ll4^^r^f zfrzHM aijt- s A i, Sbi, Sci, S pi ole}^> 

-31, -8-71 *)]l ifl*l afl^^^ #3^1 S A2 , S B2> Sc2, S D2 ^ *H , 

J[. TCS# SSj A]S TCS^ #7l ^lUl^El-^H 

J: TES^-s] <>l-g-*M ^^fr ^ ^ f^^-S 

<^^> 

TCS = [(S A2 + S D2 ) - (S B2 + Sc2)] + K4 *[(S B l + Sci) - (S A i + Sdi)3 
10] 

#7] ^]ltfl^^S»f ^-71 ^4tfl^-^^^Ai #^ AlJl S A2 ^ S D2 «- ^L>*} 

<^ S 3 » l^Kr ^1^71^; 

#71 »l2tfl^^S)- #7] ^ 3 tfl^^^o|lAi A]Jr S B2 ^ Sc2» 

#2. S 4 » #3*Hr ^12^>71^; 

^■7] X\)l$>]^%^2\- #7] 4lJL S A l ^ S D i» ^>*} 

<^ 413- S 5 » #3*Hr ^13^71^; 
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#71 *\}23)^%if-<% <#7] z\)32)^%^o]}*\ a]^ S B i 5+ Sci« 

S 6 « #3*Hr ^14^71^; 

^71 ^IJi. S 3 4 S 4 » *>**H S 7 # #3*Rr *fll*>^7l<2j-; 

^■71 ^]Je. S 5 ^- S 6 * *1~§-*M S 8 # #3*>*r A2x}&7]Q; 

^7} A2x}&7M*\ 4J3i S 8 <^1 ^ K4 7>*H -tls K4*S 8 # #3 

^•71 K4*S 8 » tH*^ aSi ^IJ: TCS» #^*Kr ^14^7] ;# 

S^fe 3# ^JlS. 0>}±r %^<3-%r *\=L^ £^2L 
113 

t^iaS] wj-^ofl tfl-§-5^ "Jr^SLS. 2^Z\J1, ^ofl tfl-§- 

Hfl*m ^l6^^-;» if-*Rr ^ ^3 sj-fe- #£J<3-§- 3# 

123 

*HntN #7l ^2^!JL*ie^ir, 

-S-71 ^2^-^ >S-7l *fl3^#^H Als^ S(p 2+ P3), *fl5^#^l 

A i #3€ Sp 5 2l- nfl, ^7] S(P2+p 3 )^ ^IS. S P5 » 4}Jl Si-i- # 
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^-71 *fll^#J=L<4 ^- 7l ^^^Lc^A] Aljro] ^ S(pi + p 4 ) ( ^"71 *|]6^ 

S P6 °]^ ^ ^, ^71 ^IJl S(pi + p 4 )^ -tlS S P6 » ^H}^ 
S 2 ^r #^*Hr ^I2^7lsq-; 

^•7) Si^ S 2 « *>-§^H 5Si #^H=r ^7l;# 5L^H, 

°1 *l"g-7HH 4lJi<4 #7l ^li^jr^ejJfoiH E^^RIJ: 

^ ol-g-^H ^ SlSi^r € 3# ^AS. *m 

^^-g- ^13^ 
13] 

^1112^1 $X°]*\, ^7} ^12^1S^B]^ ( 
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